Background Patients with non-cardiac chest pain (NCCP) suffer from recurrent chest pain and make substantial use of healthcare resources. Objective To explore the prevalence of depressive symptoms, cardiac anxiety, and fear of body sensations in patients discharged with a NCCP diagnosis; and to describe how depressive symptoms, cardiac anxiety, and fear of body sensations are related to each other and to healthcareseeking behavior. Methods Cross-sectional design. Data were collected between late October 2013 and early January 2014 in 552 patients with NCCP from four hospitals in southeast Sweden, using the Patient Health Questionnaire-9, Cardiac Anxiety Questionnaire, and Body Sensations Questionnaire. Results About 26 % (n = 141) of the study participants reported at least moderate depressive symptoms, 42 % (n = 229) reported at least moderate cardiac anxiety, and 62 % (n = 337) reported some degree of fear of body sensations. We found strong positive relationships between depressive symptoms and cardiac anxiety (r s = 0.49; P \ 0.01), depressive symptoms and fear of body sensations (r s = 0.50; P \ 0.01), and cardiac anxiety and fear of body sensations (r s = 0.56; P \ 0.01). About 60 % of the participants sought care because of chest pain once, 26 % two or three times, and the rest more than three times. In a multivariable regression analysis, and after adjustment for multimorbidity, cardiac anxiety was the only variable independently associated with healthcare-seeking behavior. Conclusion Patients with NCCP and many healthcare consultations had high levels of depressive symptoms and cardiac anxiety, and moderate levels of fear of body sensations. Cardiac anxiety had the strongest relationship with healthcare-seeking behavior and may therefore be an important target for intervention to alleviate suffering and to reduce healthcare use and costs.
Introduction
Non-cardiac chest pain (NCCP) is very common [1] ; more than half of the patients who consult an emergency department because of chest pain are diagnosed with NCCP [2] [3] [4] . There may be many causes of NCCP (e.g. musculoskeletal, gastrointestinal, pulmonary, and psychological), and more than one potential cause can be prevalent [1, 5, 6] . The appropriate management of these patients is investigation and treatment of the underlying cause when acute cardiac disease has been ruled out. However, despite continuous chest pain, many patients are discharged without a clear explanation of the cause of their chest pain [7, 8] . Many of these patients are convinced that they have an undetected cardiac disease, and they therefore avoid activities that they think might be harmful to their heart [9, 10] , even though they have been reassured that they do not have a medical problem [11] .
Despite their favorable prognosis [4, 5, 12, 13] , patients with NCCP suffer from recurrent chest pain and have been found to use outpatient healthcare to the same extent as patients with cardiac pain [14, 15] , leading to high healthcare and societal costs [16] [17] [18] [19] . A possible mechanism for this is psychological distress, although there could be physical causes that have not been detected yet. Several studies have demonstrated an association between depressive symptoms, anxiety, fear of body sensations and NCCP, and have highlighted the negative impact these factors have on patients' health-related quality of life, daily life, pain experience, and healthcare-seeking behavior [6, [20] [21] [22] [23] [24] . Yet the relationship between these psychological factors in patients with NCCP has not been fully elucidated. Insight into the relationships between these factors and their relationships to healthcare-seeking behavior would enable us to design interventions to improve patient outcomes and avoid unnecessary suffering, and reduce healthcare use in the long run. We therefore aimed to explore the prevalence of depressive symptoms, cardiac anxiety, and fear of body sensations in patients who were admitted to hospital because of chest pain and discharged with a NCCP diagnosis. Further, we aimed to describe how depressive symptoms, cardiac anxiety, and fear of body sensations are related to each other and to healthcare-seeking behavior.
Methods
This study had a cross-sectional design. The study was approved by the Regional Ethical Review Board in Linköping, Sweden (code 2013/223-31), and was conducted according to the Declaration of Helsinki. Data collection was also approved by all clinic managers.
Study Participants
Patients eligible for the study were those older than 18 years who had sought medical care because of chest pain and been diagnosed with NCCP [International Classification of Diseases (ICD)-10 code R07.2: precordial chest pain; ICD-10 code R07.3: other chest pain; ICD-10 code R07.4: chest pain unspecified; or ICD-10 code Z03.4: observation for suspected myocardial infarction]. Eligible study participants were identified within 1 month from the day of discharge from the emergency, medical, or cardiac department at three county hospitals and one university hospital within a region in southeast Sweden.
Data Collection and Procedure
Data were collected consecutively between late October 2013 and early January 2014. Potential study participants were identified using lists of patients discharged with any of the aforementioned NCCP diagnoses. These lists were given to the research team by a secretary at each department once every month during the data collection period. Study information, a written informed consent form, questionnaires, and a pre-stamped envelope were sent to all eligible patients. The invited patients were offered to contact the research team if they had any questions or remarks. Patients consented to study participation by signing and returning their written informed consent forms together with their completed questionnaires. A lottery ticket worth €1 was sent to each patient participating in the study to thank them for completing the questionnaire. A reminder was sent to those who did not answer within 3 weeks. Patients not willing to participate and those under investigation to rule out cardiac disease were not contacted further.
Measurement Instruments
All data were self-reported, since we did not have access to the patients' medical records. Data on sociodemographic variables were collected with a questionnaire. Regarding diseases/health complaints, we chose to list a number of the most common ones (see Table 1 ), and the participants were asked to confirm whether they had any of them. The alternatives were as follows: ''No'', ''Yes, but I have not consulted a physician/had treatment within the last year'', or ''Yes, I have consulted a physician/had treatment within the last year''. Healthcare-seeking behavior was determined by asking the participants the following self-developed question: ''Within the last year, how many times did you seek care because of chest pain?'' Answers were predetermined in the following categories: ''1'', ''2-3'', or ''[3''. Patients' self-reports on, for example, selected chronic diseases have been found to be fairly accurate in comparison with physicians' reports [25] .
Depressive Symptoms
The Patient Health Questionnaire (PHQ)-9 was used to measure depressive symptoms. The PHQ-9 is a 9-item questionnaire with the potential to both establish depressive disorder diagnoses and grade the depressive symptom severity. Items are rated on a 4-point scale from 0 to 3, ranging from ''Not at all'' to ''Nearly every day''. At a score of 10 or higher, the PHQ-9 has sensitivity for major depression of 88 %, specificity of 88 %, and a positive likelihood ratio of 7.1. The PHQ-9 has shown to have high internal consistency, with a Cronbach's a coefficient of 0.89 in a previous primary care study [26] .
Cardiac Anxiety
The Cardiac Anxiety Questionnaire (CAQ), comprising 18 items, was used to assess cardiac anxiety, which is fear of cardiac-related stimuli and sensations. Each item is rated on a 5-point scale from 0 (''Never'') to 4 (''Always''). The CAQ consists of a total score and three subscales for fear, avoidance, and heart-focused attention. The total score is computed as the mean value of all items. Subscale scores are similarly computed as the mean of the relative frequency ratings for each of the items in each subscale. By using the mean values, scores from the total CAQ and the subscales can be easily compared. Higher scores indicate greater cardiac anxiety [27] . For example, anxious patients without panic had scores of 18.8 ± 8.9 and patients with panic had scores of 28.7 ± 12.7 [28] . The total scale and the three subscales have been shown to have adequate reliability and convergent and divergent validity. Cronbach's a coefficient for the total scale was 0.83, and for the subscales the values were 0.83 for fear, 0.82 for avoidance, and 0.69 for heart-focused attention [27] .
Fear of Body Sensations
The Body Sensations Questionnaire (BSQ) is a 17-item scale used to measure fear of body sensations, such as palpitations, dizziness, and sweating. Items are rated on a 5-point scale from 1 to 5, ranging from ''Not frightened or worried by this sensation'' to ''Extremely frightened by this sensation''. The total score is computed as the mean value of all items. Higher scores indicate more fear of body sensations [29] . For example, normal controls had scores of 1.80 ± 0.59, patients with panic had scores between 2.79 ± 0.4 and 3.09 ± 0.6, and patients with agoraphobia had scores of 3.05 ± 0.86 [28] . The BSQ has shown to be highly internally consistent, with a Cronbach's (43) 168 (30) 139 (25) 9 (2) Hypertension 297 (54) 60 (11) 187 (34) 8 (1) Reflux/heartburn 310 (56) 147 (27) 87 (16) 8 (1) Headache/migraine 331 (60) 164 (30) 49 (9) 8 (1) Angina pectoris 422 (76) 31 (6) 83 (15) 16 (3) Mental disorder 435 (79) 47 (9) 60 (11) 10 (2) Myocardial infarction 442 (80) 23 (4) 81 (15) 6 (1) Cancer 473 (86) 35 (6) 35 (6) 9 (2) Bowel disease 477 (86) 22 (4) 45 (8) 8 (1) Asthma/bronchitis 478 (87) 22 (4) 44 (8) 8 (1) Rheumatism 479 (87) 27 (5) 35 (6) 11 (2) Diabetes 481 (87) 8 (1) 56 (10) 7 (1) Heart failure 482 (87) 14 (3) 41 (7) 15 (3) Gastric ulcer 494 (89) 26 (5) 22 (4) 10 (2) Chronic obstructive pulmonary disease 507 (92) 12 (2) 25 (5) 8 (1) Liver disease/gallbladder disease 508 (92) 26 (5) 12 (2) 6 (1) Kidney disease 509 (92) 17 (3) 15 (3) 11 (2) Stroke 512 (93) 11 (2) 9 (2) 20 (4) Pressure sore 528 (96) 8 (1) 5 (1) 11 (2) Parkinson's disease 538 (97)
Multiple sclerosis 540 (98)
a coefficient of 0.88, and it is reliable and valid [29] . It has also been shown to be sensitive for detection of changes in fear of body sensations after cognitive behavioral treatment among patients with NCCP [30] .
Statistical Analysis
In all questionnaires, missing data were imputed by substituting one to two missing values with the average of the non-missing items within each subscale [31, 32] . Questionnaires with more than two missing values were disregarded. Categorical variables are described as numbers and percentages, and were analyzed with chi-squared tests. Continuous variables are described as mean values and standard deviations. Variables with normal distributions were analyzed with a Student's t test. Skewed variables were analyzed with a Mann-Whitney U test and a KruskalWallis test, i.e. differences in depressive symptoms, cardiac anxiety, and fear of body sensations between groups (the groups were based on numbers of healthcare-seeking occasions). Spearman's correlation coefficient was used to describe the relationship between depressive symptoms, cardiac anxiety, and fear of body sensations. To explore coexistence of depressive symptoms, cardiac anxiety, and fear of body sensations in the participants, the median scores of the CAQ (24) and BSQ (28) were used, as these scales lack cut-off scores. A cut-off score of 10 was used for the PHQ-9. Co-existence was calculated using crosstabs. To determine the independent relationship between healthcare-seeking behavior and depressive symptoms, cardiac anxiety, and fear of body sensations, healthcareseeking behavior was categorized into two groups-1 and C2 healthcare-seeking occasions-and used as the dependent variable in the multivariable logistic regression. The independent variables were continuous and were entered into the regression model using the ''enter'' method. We controlled for age, sex, and multimorbidity. No problems with multicollinearity between the independent variables were detected, according to the variance inflation factor (range 1.5-1.6). Differences were considered significant at P \ 0.05. IBM SPSS Statistics 22 was used in all statistical analyses. Figure 1 presents the recruitment process. During the 3 months of data collection, a total of 2271 patients were eligible for study participation. Of these, 680 agreed to participate, but only 552 fulfilled both the inclusion and exclusion criteria and were included in the study. Those who did not respond were significantly younger (54 ± 20 years; P \ 0.001) and were more likely to be male (P = 0.054) than the study participants. Those who declined participation were significantly older (70 ± 17 years; P \ 0.001).
Results

Study Participants
The study participants were between 18 and 98 years old and had a mean age of 64 (±17) years. They were equally distributed with regard to sex and were mainly born in Sweden (85 %), married/cohabiting (67 %), and retired (55 %) (see Table 2 ). They reported a mean of 3.5 diseases/health complaints (see Table 1 ), ranging from 0 to 12.
About 60 % of the participants had sought care because of chest pain once, 26 % two or three times, and the rest more than three times. Participants who sought care twice or more did not differ in age and sex, but they reported more diseases/health complaints (mean value 4.3 versus 2.9; P \ 0.001) than those with one healthcare-seeking occasion.
Depressive Symptoms, Cardiac Anxiety, and Fear of Body Sensations
In this study, the Cronbach's a coefficients were 0.87 for the PHQ-9; 0.90 for the total CAQ; 0.84, 0.89, and 0.76 for the subscales fear, avoidance, and heart-focused attention; and 0.93 for the BSQ. Table 3 shows the PHQ-9, CAQ, and BSQ scores in the study participants. In total, 26 % (n = 141) of the participants reported depressive symptoms at a moderate level or higher (score C10).
The total cardiac anxiety score was 24.6 ± 13.0, and the mean score for each item was 1.4 ± 0.7. The scores for the subscales fear, avoidance, and heart-focused attention were 1.6 ± 0.9, 1.3 ± 1.0, and 1.1 ± 0.8, respectively. According to the grading of the questionnaire, a score of one indicates a rare prevalence of cardiac anxiety and a score of two indicates that cardiac anxiety is sometimes prevalent. About 42 % (n = 229) of the participants scored at least two, indicating at least moderate cardiac anxiety.
The total score for the BSQ was 31.4 ± 12.1, and the mean score for each item was 1.9 ± 0.7. According to the grading of the questionnaire, a score of two indicates being somewhat frightened by the sensation. In total, 62 % (n = 337) of the participants scored at least two, indicating at least some degree of fear of body sensations.
Relationship Between Depressive Symptoms, Cardiac Anxiety, and Fear of Body Sensations
There were strong positive relationships between depressive symptoms and cardiac anxiety (r s = 0.49; P \ 0.01), depressive symptoms and fear of body sensations (r s = 0.50; P \ 0.01), and cardiac anxiety and fear of body sensations (r s = 0.56; P \ 0.01). Even though many participants suffered from either depressive symptoms, cardiac anxiety, or fear of body sensations, as illustrated in Table 4 , at least two of these conditions were prevalent in 19-35 % of the participants. We found that 112 (20 %) of the participants scored both above the cut-off value of 10 in the PHQ-9 and above the median score of 24 in the CAQ. A total of 103 (19 %) of the participants scored both above the cut-off value of 10 in PHQ-9 and above the median score of 28 in the BSQ, and 195 (35 %) scored above the median scores of both the CAQ and BSQ.
Relationship Between Depressive Symptoms, Cardiac Anxiety, Fear of Body Sensations, and Healthcare-Seeking Behavior
Participants who sought care twice or more had significantly higher scores for depressive symptoms and cardiac anxiety (both the total score and all three subscale scores), and had a greater fear of body sensations than those who sought care on only one occasion (see Table 3 ).
In the multiple regression analysis, only cardiac anxiety was independently related to healthcare-seeking behavior, even after adjustment for multimorbidity (odds ratio [OR] 1.08, 95 % confidence interval [CI] 1.06-1.10; P \ 0.001) (see Table 5 ).
Discussion
This is the first study examining the relationship between depressive symptoms, cardiac anxiety, and fear of body sensations, and their relation to healthcare-seeking behavior in a large group of patients with NCCP. We found that depressive symptoms, cardiac anxiety, and fear of body sensations were strongly related to each other and that many patients suffered from two of these conditions. Participants with two or more healthcare consultations had significantly higher scores for depressive symptoms, Goodness-of-fit Hosmer-Lemeshow chi-squared coefficient = 10.9; P = 0.208 B beta coefficient, CI confidence interval, OR odds ratio, SE standard error cardiac anxiety, and fear of body sensations than those with one healthcare consultation. Cardiac anxiety was the only variable independently associated with healthcare-seeking behavior. About 26 % of the study participants suffered from at least moderate levels of depressive symptoms. This is comparable to observations in our earlier study, which reported depressive symptoms in 25 % of the participants with NCCP [15] . The prevalence of depressive symptoms has been found to range from 9 to 40 % in patients with NCCP [6] . Higher levels of depression severity have been found to be associated with an increase in healthcare use [15, 26] .
The participants in our study, especially those with more healthcare consultations, reported higher cardiac anxiety scores than anxious patients without panic and patients with panic [28] , but also had higher scores than a general population, which had a mean score substantially lower than 1 [33] . The high scores in our study were most likely due to recurrent episodes of chest pain for which no clear diagnosis had been found, leading to worries about having a cardiac illness; a similar conclusion was also reported by Webster et al. [6] . In a comparison of non-cardiac and cardiac patients, those with non-cardiac diagnoses scored significantly higher on the fear subscale and the heart-focused attention subscale [34] . Fear of body sensations was also more prevalent in those with more healthcare consultations. The participants in our study were somewhat frightened by their body sensations and had higher scores than normal controls but lower scores than patients with panic and agoraphobia [28, 35] . In a study by Jonsbu et al. [30] , patients with NCCP also scored similarly to our patients on the BSQ, and Goodacre et al. [36] found that a majority of patients worried about their pain. If patients perceive the pain as threatening, this could lead to painrelated fear and safety-seeking behavior, such as avoidance [37, 38] and frequent visits to healthcare professionals [39] . Fear of cardiac sensations may also increase levels of perceived pain, resulting in greater disability and avoidance behavior [40] . In our study, the mean avoidance score was low, except in participants with many healthcare consultations. Repeated episodes of chest pain may cause pain-related fear, which leads to avoidance of the activity perceived to have started the chest pain. Fearful patients are more likely to misinterpret ambiguous physical sensations as threatening or painful, and they are therefore at an increased risk of experiencing pain [38] .
Since the CAQ lacks established cut-off scores, we chose to set the median score in our population as a cut-off to identify those with cardiac anxiety. Similar ways of defining and categorizing cardiac anxiety are prevalent in previous research. In a study by van Beek et al. [41] , where the CAQ was used in cardiac patients, the authors used scores between 0 and 1 for low anxiety levels, between 1 and 1.5 for intermediate anxiety levels, and above 1.5 for high anxiety levels, based on latent class growth analysis. They suggested that a clinically relevant cut-off score could lie between the intermediate and high scores. Another study exploring cardiac anxiety after sudden cardiac arrest used the scores in the upper quartile (CAQ C1.81) to define severe anxiety and used the lowest quartile (CAQ B0.73) to define mild cardiac anxiety [42] .
The BSQ also lacks established cut-off scores, so we chose to use the same principle that we used for the CAQ. No studies were found that used cut-off scores other than the mean score to define the prevalence of fear of body sensations.
Although the CAQ and the BSQ were strongly correlated (r s = 0.56) and had a common explained variance of about 30 %, we found that about 16-17 % of the total study population had either cardiac anxiety or fear of body sensations. Therefore, the use of both questionnaires added to the results. Many of the participants suffered from a combination of depressive symptoms, cardiac anxiety, and fear of body sensations. These findings confirmed previous studies reporting on psychological distress and various mental disorders in patients with NCCP [20, 43] . About 20 % of the participants in our study reported having a history of a mental disorder, but it was not obvious whether they had a combination of several disorders. This information is important to take into account when meeting with these patients and when designing interventions, as these disorders may require different approaches and may have different effects on the outcomes.
Although we found significant differences regarding depressive symptoms, cardiac anxiety, and fear of body sensations in relation to the number of healthcare-seeking occasions, cardiac anxiety was the only variable in the regression analysis that was independently associated with healthcare-seeking behavior in the multivariate model. White et al. [20] also found an association between the number of reported medical visits for chest pain and anxiety disorders, but found no such association with mood disorders, including depression. This suggests that patients experiencing cardiac anxiety worry more about (and pay more attention to) cardiac symptoms because of fear of having a cardiac event, leading to greater use of healthcare. While fear can be seen as a normal reaction to pain, which can be decreased by avoiding the cause of pain, anxiety is a more serious condition, which is not easy to neglect, and that drives the individual to seek care. On the basis of the strong evidence of anxiety in patients with NCCP [6] , we believe that anxiety may worsen chest pain and create a ''vicious cycle'', leading to maintenance of both anxiety and pain. Therefore, it is important to develop psychological interventions to target such anxiety, in order to break the vicious cycle and improve patient outcomes.
Study Limitations
About 30 % of the approached patients agreed to participate. Although this is a relatively low response rate, it is not unusual. A recent review by McLeod et al. [44] showed that about 30 % of all surveys had a response rate of up to 39 %, and in many studies this information was not even provided. The low response rate can partly be explained by our broad inclusion criteria, as no permission was received for us to review patient medical records for suitable participants. Normally, patients with cognitive impairment, patients with language difficulties, those living in nursing homes, and severely ill patients would not have been approached. If we had received access to such information, fewer patients would have been invited to participate, which probably would have increased our response rate significantly. We also examined a sensitive topic, used a quite extensive battery of questionnaires, did not provide the patients with a second battery of questionnaires together with the reminder we sent them, and had a large patient group. These factors may also have influenced the response rate [45] [46] [47] . In addition, we think that many of the participants who had chest pain for the very first time (presumably the younger ones), those under investigation for cardiac disease, and those with manifest angina pectoris did not consider the study to be relevant. It may also have been the case that older patients declined participation as it was perceived as burdensome. Still, the results of the study are based on a sufficiently large sample that enables us to draw generalizable conclusions.
The study was limited by the lack of a comparator group. The use of a cross-sectional design limited the possibility to determine the causal relationship between psychological distress and healthcare-seeking behavior. Also, the fact that the data were retrospective and were self-reported on one occasion could have been a limitation.
Conclusion and Clinical Implications
Patients with NCCP and many healthcare consultations had high levels of depressive symptoms and cardiac anxiety, and moderate levels of fear of body sensations. Cardiac anxiety had the strongest relationship to healthcare-seeking behavior, and may therefore be an important target for intervention to alleviate suffering and reduce healthcare use and costs. By reducing cardiac anxiety, patients may be better prepared to handle chest pain, which also could lead to decreased and less prominent symptoms of NCCP.
Although depressive symptoms were not independently associated with healthcare-seeking behavior, these were highly prevalent in the study participants. We therefore suggest that patients with NCCP should be screened for depressive symptoms and provided with effective treatment.
